
6WDWXV�RI�WKH�+LJK�&XUUHQW�3URWRQ
$FFHOHUDWRU�IRU�WKH�75$6&2�3URJUDP

3DROR�3LHULQL
,1)1�0LODQR���/$6$

RQ�EHKDOI�RI�WKH�75$6&2B$&&�JURXS

´6SRNH�:RUNVKRSµ /RV�$ODPRV������2FWREHU�����

75$6&2B$&&
'�¬%DUQL ���*�¬%HOORPR ���*�¬%LVRIIL ���$�¬%RVRWWL ���/�¬&HORQD ���$�¬&KLQFDULQL ��
*�¬&LDYROD ���0�¬&RPXQLDQ ���$�¬)DFFR ���6�¬*DPPLQR ���*�¬*HPPH ���*�¬/DPDQQD ��
$�¬/RPEDUGL ���3�¬0LFKHODWR ���0�¬1DSROLWDQR ���&�¬3DJDQL ���$�¬3DOPLHUL ���5�¬3DURGL ��
3�¬3LHULQL ���$�¬3LVHQW ���)�¬6FDUSD ���'��6HUWRUH ���9�¬=YLDJLQWVHY ��

�,1)1�0LODQR�/$6$ KWWS���ZZZODVD�LQIQ�LW

�,1)1�/1/ KWWS���ZZZ�OQO�LQIQ�LW
�,1)1�/16 KWWS���ZZZ�OQV�LQIQ�LW

�,1)1�*HQRYD KWWS���ZZZ�JH�LQIQ�LW
�,1)1�%DUL KWWS���ZZZ�ED�LQIQ�LW

�8QLYHUVLW\�DQG�,1)1��1DSROL� KWWS���ZZZ�QD�LQIQ�LW
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7KH�75$6&2�3URJUDP
75$6&2��FRQFHSWXDO�VWXG\�DQG�WKH�SURWRW\SLQJ�RI�FRPSRQHQWV�IRU�DQDFFHOHUDWRU�GULYHQ�V\VWHP�IRU�QXFOHDU�ZDVWH�WUDQVPXWDWLRQ��DQGLQYROYHV�UHVHDUFK�DJHQFLHV�DQG�,WDOLDQ�FRPSDQLHV
² 75$6&2�$&&

� $FFHOHUDWRU�VWXGLHV��OHDG�E\�,1)1
² 75$6&2�66

� 6XEFULWLFDO�UHDFWRU�VWXGLHV��OHDG�E\�(1($

75$6&2�$&&�������������LQ�WKUHH�IXQGLQJ�VWDJHV��LV�GHYRWHG�WR�
² &RQFHSWXDO�GHVLJQ�RI�D�KLJK�FXUUHQW�VXSHUFRQGXFWLQJ�SURWRQ�OLQDF

� , ���P$��(� ���*H9
² &RQVWUXFWLRQ�DQG�5	'�DFWLYLWLHV�RQ�NH\�LWHPV�

� DQ����N9�����P$�SURWRQ�VRXUFH��,1)1���/16�
� D���0H9�����P$��&:�5)4��,1)1���/1/�
� 6&�FDYLW\�SURWRW\SHV�IRU�ORZ�β�FDYLWLHV�������0H9���,1)1���/1/�
� 6&�FDYLW\�SURWRW\SHV�IRU�β  ������HOOLSWLFDO�FDYLWLHV��,1)1���0,�
� 6&�FDYLW\�SURWRW\SHV�IRU�β  ������VSXWWHUHG�FDYLWLHV��,1)1���*(�
� HQJLQHHULQJ�RI�HOOLSWLFDO�6&�OLQDF�FRPSRQHQWV��FU\RPRGXOHV��HWF����,1)1���0,�
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7KH�5HIHUHQFH�/LQDF�'HVLJQ

��VHFWLRQ�OLQDF�
² �������������0H9��β ����
² ����������0H9��β ����
² ����²�����������0H9��β ����

)LYH�VL[��FHOO�HOOLSWLFDO�FDYLWLHV
4XDGUXSROH�GRXEOHW�IRFXVVLQJ��PXOWL�FDYLW\
FU\RVWDWV�EHWZHHQ�GRXEOHWV

² ������0+]

�����������0H9�6&�OLQDF

%DVHOLQH�GHVLJQ�
5HHQWUDQW�FDYLWLHV������0+]�

$OWHUQDWLYH�GHVLJQ�
6SRNH��λ����λ����ODGGHU

�βλ�)2'2�IRFXVVLQJ�ZLWK�VF
PDJQHWV

+LJK�WUDQVPLVVLRQ����
���P$����0H9������0+]�

0LFURZDYH�5)�6RXUFH
+LJK�FXUUHQW�����P$�
���NH9

+LJK�(QHUJ\�6&�/LQDF,6&/5)46RXUFH

3URWRQ�
6RXUFH 5)4 0HGLXP�HQHUJ\�,6&/�OLQDF ��VHFWLRQV�KLJK�HQHUJ\�6&�OLQDF

���NH9 ��0H9 a����0H9 ����0H9 ����0H9 !�����0H9
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75,36��75$6&2�,QWHQVH�3URWRQ�6RXUFH
+LJK�LQWHQVLW\��WHQV�P$��SURWRQ�VRXUFHV�H[LVW�
EXW�$'6�DVNV�IRU�KLJK�UHOLDELOLW\�DQG�DYDLODELOLW\
$GGLWLRQDO�HIIRUWV�DUH�UHTXLUHG�IRU�

² 9ROWDJH�DQG�FXUUHQW�VWDELOLW\
² &RQWURO�RI�WKH�ORZ�EHDP�HPLWWDQFH

'HVLJQ�LQ�������VRXUFH�LQ�/16�LQ�0D\�����
$FKLHYHPHQWV�

² )LUVW�EHDP�RI����P$�#����N9�LQ�-DQ�����
² ���N9�����P$�RSHUDWLRQ�LQ�$XJ�����

2II�UHVRQDQFH�PLFURZDYH�GLVFKDUJH�VRXUFH
������*+]���EDVHG�RQ�6,/+,��&($�6DFOD\�

² 3HQWRGH�FRQILJXUDWLRQ�ZLWK�QHZ�JHRPHWU\
² /RZHUHG�YROWDJH��IURP����N9�WR����N9

���N9
7R�EH�PHDVXUHG

���P$
�a����S�I��

$FKLHYHG

���N92SHUDWLQJ�YROWDJH
����π�PP�PUDG%HDP�HPLWWDQFH
���P$3URWRQ�%HDP�FXUUHQW

75,36�*RDOV�
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75,36�UHFHQW�SHUIRUPDQFHV
$�UPV�HPLWWDQFH�EHORZ�����π�PP�PUDG�KDV�EHHQ�FDOFXODWHG�ZLWK�EHDPG\QDPLFV�VLPXODWLRQV��FURVVFKHFNLQJ�GLIIHUHQW�FRGHV
² (PLWWDQFH�XQLW�IURP�&($�LV�EHLQJ�VKLSSHG�WR�&DWDQLD�IRU�PHDVXUHPHQWV

/(%7�IRU�EHDP�DQDO\VLV�DQG�FKDUDFWHUL]DWLRQ�
² 6ROHQRLG��IRFXVVLQJ�
² %HDP�DOLJQPHQW�PRQLWRU
² ��FXUUHQW�WUDQVIRUPHUV�IRU�EHDP�FXUUHQW�PHDVXUHPHQWV
² ���N:�EHDP�VWRS

5HOLDELOLW\�WHVWV�KDYH�EHHQ�SHUIRUPHG�
� DW����N9����P$�����K�ZLWK�QR�EHDP

LQWHUUXSWLRQV
� 7HVWV�DW����N9�DUH�XQGHUZD\��LPSURYLQJ�

$�QHZ�FRQWURO�V\VWHP�IRU�DXWRPDWLF�UHVWDUW
SURFHGXUHV�DIWHU�GLVFKDUJH�LV�EHLQJ�LPSOHPHQWHG

���N:�EHDP�VWRS

/(%7�OLQH
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/RZ�(QHUJ\�/LQDF
7KH�ORZ�HQHUJ\�OLQDF�LV�VSOLW�LQ�WZR�FRPSRQHQWV�
² $�QRUPDO�FRQGXFWLQJ�&:�5DGLR�)UHTXHQF\�4XDGUXSROH��5)4���IURP����NH9
WR���0H9
� 5)4�GHVLJQ����UHVRQDQWO\�FRXSOHG�VHJPHQWV��0RGXODWLRQ�

² 5DGLDO�PDWFK�LQ�WKH�VWUXFWXUH
² 6KDSHU
² *HQWOH�EXQFKHU��IURP�GF�WR�������0+]�EXQFKHV�
² $FFHOHUDWRU��ERRVWV�XS�WR���0H9��ORQJHVW�SRUWLRQ�

² $�VXSHUFRQGXFWLQJ�OLQDF��,6&/���IURP���0H9�WR�����0H9
� 5HHQWUDQW�FDYLWLHV�IRU�KLJKHVW�DYDLODELOLW\��DOORZLQJ�EHDP�RQ�ZLWK���FDYLW\�RII�
� λ����λ���FDYLWLHV
� 6SRNH�FDYLWLHV

 

coupling cells 

wave guide RF loop 

7.13 m 
techn. model 

tuners wave guide 
vacuum ports RF loop 
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5)4�'HVLJQ�DQG�)DEULFDWLRQ�WHVWV
'LIIHUHQW�RSWLPL]DWLRQ�SURFHGXUH�IRU�75$6&2
5)4�Z�U�W��/('$

² /LPLW�WR���5)�VRXUFH������0:�&(51�/(3�NO\VWURQ�
² /RZHU�FXUUHQW�RI����P$�������WUDQVPLVVLRQ�
² 3HDN�VXUIDFH�HOHFWULF�ILHOG�LV����09�P�������.S�
² 6LPSOLILHG�HQJLQHHULQJ�PDQXIDFWXULQJ�FKRLFHV

6XEVWDQWLDO�KHDW�GLVVLSDWLRQ�LQ�WKH�VWUXFWXUH
a�����N:�WRWDO
7KUHH�UHVRQDQWO\�FRXSOHG�VHJPHQWV

$���P�$O�PRGHO�RI�WKH�VWUXFWXUH�KDV�EHHQ
EXLOW�DQG�PHDVXUHG�DW�/1/��DQG�DFKLHYHG�WKH
QHFHVVDU\�ILHOG�VWDELOL]DWLRQ

$�����PP�SDUW�RI�WKH�VWUXFWXUH�KDV�EHHQ
EXLOW�WR�WHVW�WKH�IXOO�IDEULFDWLRQ�SURFHGXUHV

² %UD]LQJ
² :DWHU�FKDQQHOV�E\�ORQJ����P��GULOOLQJ

)XOO�VWUXFWXUH�LV�XQGHU�IDEULFDWLRQ

����.LOSDWULFN3HDN�)LHOG
����N:��VWUXFWXUH�
����N:��EHDP�5)�3RZHU
�����P����VHFWLRQV�/HQJWK

����π�PP�PUDG�7%HDP�HPLWWDQFH
��0H9)LQDO�(QHUJ\
�����π�GHJ�0H9�/

���P$�������WUDQVPLVVLRQ�%HDP�FXUUHQW
75$6&2�5)4�
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6XSHUFRQGXFWLQJ�ORZ�HQHUJ\�OLQDF
6LQJOH�RU�WZR�JDS�VWUXFWXUH�OLQDF
² 0RGHUDWH�HQHUJ\�JDLQ�FDYLW\
² 6ROLG�VWDWH�5)�DPSOLILHUV
² ��βλ�IRFXVVLQJ�ODWWLFH

9DULRXV�RSWLRQV��DUH�EHLQJ�FRQVLGHUHG
² 5HHQWUDQW�FDYLWLHV
² 6SRNH�FDYLWLHV
² λ���FDYLWLHV
² /DGGHU��VHH�*��%LVRIIL�
4XDUWHU�:DYH�UHVRQDWRU
�4:5����JDS�VWUXFWXUH�RI
WKH�$/3,�OLQDF�LQ�,1)1�/1/

5HHQWUDQW�FDYLW\�VLQJOH�JDS
VWUXFWXUH�
+H�9HVVHO�LQWHJUDWHG�LQ�WKH�FDYLW\��JDS�VSRNH�FDYLW\

�βλ

WXQLQJ
) '«

�βλ

1.E+07

1.E+08

1.E+09

1.E+10

0 1 2 3 4 5 6 7 8 9 10
Ea, MV/m

Qo

7W
1. after CP
3. after HPR

6HH�$��)DFFR�WDON��������2FWREHU���
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7KH�KLJK�HQHUJ\�OLQDF

'HVLJQHG�ZLWK�KLJK�FXUUHQW�EHDP�G\QDPLFV�FULWHULD�WR
DYRLG�HPLWWDQFH�JURZWK��VPRRWK��WXQH�UHVRQDQFHV������

�����FHOOV�FDYLW\

��*H9����0H9����0H9

�����09�P�����09�P����09�P0D[��(DFF��09�P�
��������FDYLWLHV�LQ�VHFWLRQ
��

����P

����0H9
����P

����

��
����P

����0H9
���P

����

����SHULRGV
����P'RXEOHW�SHULRG

����0H9,QLWLDO�)LQDO�(QHUJ\

����6HFWLRQ�β

���P/HQJWK

&RQFHSWXDO�GHVLJQ�RI�WKH���VHFWLRQ�OLQDF
'HYHORSPHQW�DQG�WHVW�RI�SURWRW\SH�FDYLWLHV
² $W�����0+]�ZLWK�WKH�/(3�,,�VSXWWHULQJ�WHFKQRORJ\
² $W�����0+]��EXON�QLRELXP��IRU�WKH�ORZHVW�β

'HVLJQ�DQG�HQJLQHHULQJ�RI�FDYLW\�FRPSRQHQWV�DQG�DQFLOODULHV
² &U\RPRGXOH��WXQHU�V\VWHP��SLH]R�GDPSLQJ��«

5)�7HVW�LQIUDVWUXFWXUH
&OHDQ�URRP
DQG�+35

83XUH
ZDWHU

5)�7HVW�%XQNHU
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&RQFHSWXDO�GHVLJQ��FDYLW\�	�OLQDF�GHVLJQ
� 3DUDPHWULF�WRRO�IRU�WKH�DQDO\VLV�RI�WKH�FDYLW\

VKDSH�RQ�WKH�HOHFWURPDJQHWLF��DQG�PHFKDQLFDO�
SDUDPHWHUV

² ,QQHU�FHOO�WXQLQJ�LV�SHUIRUPHG�WKURXJK�WKH
GLDPHWHU��DOO�WKH�FKDUDFWHULVWLF�FHOO�SDUDPHWHUV
VWD\�FRQVWDQW��5��U��α��G��/��5LULV

² (QG�FHOO�WXQLQJ�LV�SHUIRUPHG�WKURXJK�WKH�ZDOO
DQJOH�LQFOLQDWLRQ��α��RU�GLVWDQFH��G��5��/�DQG�5LULV
DUH�VHW�LQGHSHQGHQWO\

² (QG�JURXSV�IRU�D���GLH�FDYLW\�WXQHG�XVLQJ�WKH�HQGFHOO�GLDPHWHU��DQG�α�G�5�/��5LULV�DUH�LQGHS��VHW�

 10.0 mm  X      3.000 mrad

A=  -2.479     B=    8.6115 H
A=  -0.467     B=    3.0957 V

  10.0 Deg  X   1000.0 KeV

A=   0.001     B=    0.0476 Z

 10.0 mm  X      3.000 mrad

  10.0 Deg  X   1000.0 KeV

 10.0 mm     10. Deg Length= 506397.mm
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744745

TNK

746747

TNK

748749

 Q

750751

 Q

752753

TNK

754755

TNK

756757

TNK

758759

TNK

760761

 Q

762763

 Q

764765

TNK

766767

TNK

768769

TNK

770771

TNK

772773

 Q

774775

 Q

776777

TNK

778779

TNK

780781

TNK

782783

TNK

784785

 Q

786787

 Q

788789

TNK

790791

TNK

792793

TNK

794795

TNK

796

A=  -0.957     B=   15.5345 H
A=  -0.210     B=   10.0358 V

A=  -0.122     B=    0.0015 Z

          I=   40.00 mA
W =    87.000     2007.422 MeV
FREQ= 704.40 MHz WL= 425.60 mm
EMITI=  4.221   4.221  1000.00
EMITO=  0.625   0.625  1000.00

 PRINTOUT  VALUES
 NP NE      VALUE
 1   1     8.2720
 1   6   468.0000
 2   6     0.0000
 3   6     0.0000

MATCHING TYPE =  9
DESIRED VALUES (BEAMF)
      alpha     beta
x    -2.0553   15.4239
y    -0.7381    7.3608
z    -0.0259    0.0060

MATCH VARIABLES (NC=6)
 MP ME      VALUE
 3 373   -31.6848
 3 381   -16.8251
 1 369    14.2740
 1 371   -14.1363
 1 377    15.0778
 1 379   -14.6226

CODE: TRACE3D vMI1
FILE: G:\dynrash\224\cav\cav-quad.t3d
DATE: 22/12/1999
TIME: 17:56:59

%XLOG�OLQDF�IURP�VLPSOH�UXOHV��ZLWK�FRQWURO�RI
ORQJLWXGLQDO�	�WUDQVYHUVH�SKDVH�DGYDQFHV

)LQG�PDWFKHG�EHDP
VROXWLRQ�LQ�DOO�OLQDF

5XQ�QRQ�OLQHDU
PXOWL�SDUWLFOH
VLPXODWLRQV�IRU
FRQILUPDWLRQ�RI
GHVLJQ
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%DVHOLQH�RI�WKH�´VPRRWKµ�OLQDF�GHVLJQ

&RQWLQXRXV�SKDVH
DGYDQFHV�DW�WUDQVLWLRQV

5)4

$YRLG�UHVRQDQFHV�
² 6WUXFWXUH
² 7XQH
² %LJ�WXQH�GHSUHVVLRQ

*XDUDQWHH�
² 6PRRWK�EHDPOLQH

FKDQJHV
² *RRG�PDWFKLQJ

SURFHGXUHV
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5HVXOWV�RI�QRQ�OLQHDU�VLPXODWLRQV
1R�SDUWLFOH�ORVVHV��EHDPV�ZHOO�FRQILQHG

[�UPV�HQYHORSH

\�UPV�HQYHORSH

3KDVH�UPV�HQYHORSH

,QSXW�#���0H9�����SWFO

2XWSXW�#���*H9
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